Introduction {#sec1-1}
============

The term lichen plans pigmentosus (LPP) was first used by Shima in 1956 for a condition considered to be a variant of lichen planus.\[[@ref1]\] It is characterized by insidious onset of blue--brown macules over the sun-exposed areas and the flexures. Rarely, involvement can be generalized. Palms, soles, and nails are not affected, and involvement of the oral mucosa is infrequent. In contrast to the classic lesions of lichen planus, the lesions of LPP usually are asymptomatic, although some lesions may be associated with pruritus or a burning sensation. Although LPP is a frequently encountered disorder in Indians, very few studies have been done to study its clinical profile. No definite etiological factors have been identified. Hepatitis C virus, mustard oil, amla oil, and paraphenylenediamine in hair dye have been implicated as precipitating factors in predisposed individuals.\[[@ref2]\] However, no temporal correlation has been found between the development or aggravation of pigmentation and the use of oils, hair cosmetics or toiletries as of yet. Hence, we conducted this study to determine the clinicoetiological profile of patients with LPP.

Materials and Methods {#sec1-2}
=====================

It was a hospital-based prospective observational study and 100 patients (who fulfilled the inclusion criteria and gave consent) were recruited based on convenient sampling. The study period was 1 year, and it was conducted in a single hospital. The aim was to study the clinicoetiological profile of patients with LPP. The inclusion criteria included: either sex, age \>= 18 years, clinical criteria: slate grey to violaceous to brown pigmentation, histopathological criteria:

Basal cell degeneration, civatte bodies +/−, band-like inflammatory infiltrate in upper dermis, dermal melanophages, perivascular lymphohistiocytic infiltrate. The exclusion criteria included: age \<18 years, those who took any treatment in the past 3 months, pregnant and lactating women, conditions mimicking LPP like dermal melanosis, Nevus of Ota, Ashy dermatoses (AD), macular amyloidosis, and those who do not give informed written consent. Some authors consider AD, LPP, and EDP as the same condition, whereas others consider them to be different.\[[@ref3]\] The major difference between LPP and EDP/AD is the presence of an erythematous border in the early active phase of EDP.\[[@ref3]\] As there is significant clinicohistological overlap between these, only the patients who showed lichenoid reaction on histology and fulfilled other histological criteria were recruited. Known cases of LP with post inflammatory hyperpigmentation were not included. Demographic details of all patients who fulfilled the inclusion criteria were taken. Information was noted regarding any precipitating factors, use of cosmetics, and associated cutaneous or systemic diseases. A detailed cutaneous examination was done.

Results {#sec1-3}
=======

The characteristics of the patients are given in [Table 1](#T1){ref-type="table"}.

###### 

Characteristics of 100 patients with lichen planus pigmentosus

  Parameter                                              Number of patients (percent) Total=100   
  ------------------------------------------------------ ---------------------------------------- --------
  Total patients (100)                                   Males                                    44%
                                                         Females                                  56%
  Mean age (years) Range : 18 to 54 years                Males                                    28±1.6
                                                         Females                                  31±1.4
  Mean duration of disease (months) Range -2-60 months                                            19.31
  Initial site of presentation                           Neck                                     28%
                                                         Face                                     24%
                                                         ARms                                     18%
                                                         Back                                     11%
                                                         Flexures (Neck/inframammary areas)       10%
  Most commonly involved sites                           Face                                     54%
                                                         Neck                                     48%
                                                         Upper back                               36%
                                                         Upper limbs                              32%
                                                         Flexures (axilla/infra mammary areas)    13%
  Symptoms                                               Cosmetic disfigurement                   68%
                                                         Itching                                  41%
                                                         Burning                                  15%
                                                         Asymptomatic                             30%
  Etiological agents                                     Mustard oil/Almond oil                   62%
                                                         Hair dye                                 48%
                                                         Perfumes/deodorants                      24%
                                                         Aftershave lotions                       36%
                                                         Cosmetic creams (fair and lovely)        20%
  Pattern of pigmentation                                Diffuse                                  56%
                                                         Reticular                                16%
                                                         Inversus                                 13%
                                                         Blotchy                                  12%
                                                         Follicular                               5%
                                                         Zosteriform/segmental                    3%
  Oral mucosal involvement                                                                        8%
  Nail involvement                                                                                14%
  Associated diseases                                    Vitiligo                                 1%
                                                         Hypothyroidism                           22%
                                                         Hepatitis C                              4%
                                                         Chronic urticaria                        12%
                                                         Tuberculosis                             5%
                                                         Canities                                 24%
                                                         Concomitant Lichen planus                0%

A total of 100 patients were enrolled in the study. Of 100 patients (age range, 18--54 years), 56 were females (mean age, 31 ± 1.4 years), and 44 were males (mean age, 28 ± 1.6 years). Maximum number of patients (42%) were in the age group 18--27 years, 30% belonged to 28-37 years, while the rest belonged to the age group 38 to 58 years. Only seven patients belonged to age above 50 years. The duration of disease ranged from 2 to 60 months with a mean of 19.31 months. Majority of the patients (54%) had the disease for 2 months to 12 months, while the rest had the disease since more than 1 year. In the drug history, 18 patients were on thyroxine, 9 on cetirizine and 1 was on antitubercular therapy. The initial site of presentation was the neck in 28% of the patients and face in 24%. A total of 9% had simultaneous involvement in multiple sites. Maximum number of patients had bilateral symmetrical involvement (60%). Face (54%) and neck (48%) were the commonest sites affected. In the face, the common areas involved were periocular area, nasal bridge, preauricular areas, and the temples.

The various clinical patterns of LPP are enumerated in [Table 1](#T1){ref-type="table"}. The color of LPP varied from slate grey to bluish to brownish--black. Multiple shades were noted in each patient. At places like the face, it was usually more of light to dark brown to slate -grey, while over the neck, flexures, back it was more bluish--brown in color.

Oral mucosal involvement was seen in eight patients in the form of violaceous pigmentation over bilateral buccal mucosae; however, they were asymptomatic. Nails were involved in 14% of the patients in the form of longitudinal ridging in 12 patients and longitudinal melanonychia in four patients. Palms, soles, and scalp were not involved in any of the patients in our study.

Discussion {#sec1-4}
==========

The term LPP was first coined by Shima in 1956 for a condition considered to be a variant of lichen planus. However, the detailed description of the disease was given by Bhutani *et al.*\[[@ref4]\] It is commonly seen in Indian, Asian and middle east population. The exact prevalence of the disease is unknown. According to the Global consensus forum, acquired macules of pigmentation of uncertain etiology involving predominantly the head and neck region or the trunk/flexures, with or without present or past evidence of lichen planus elsewhere, predominantly occurring in the people of South Asian origin (e.g., India, Pakistan, Sri Lanka) and the African Continent, may be termed LPP.\[[@ref3]\]

In our study, females outnumbered males with a male to female ratio of 1:1.3, similar to Bhat *et al.* (56.70% females and 43.30% males) and Sindhura *et al.* (1:2.2).\[[@ref5][@ref6]\] Maximum number (42%) of our patients belonged to age group 18 to 27 years. This may be attributed to the increased outdoor activity leading to excess sun exposure and using various cosmetic products in this young age group. LPP is usually an asymptomatic disease and the only bothersome complaint is the cosmetic disfigurement. However, 41% of our patients complained of itching while 15% complained of burning. Bhat *et al.*\[[@ref5]\] reported itching in 50% of their patients. Itching is considered by few to be a marker of activity and progression.\[[@ref7]\] The underlying cause of lichen planus pigmentosus is currently unknown. However, studies suggest that the condition may be triggered by a number of agents like viral infections, UV light, or the application of certain oils to the hair or skin (i.e. mustard oil, amla oil, or hair dyes, sindoor). It is considered to be a type IV hypersensitivity reaction to unknown antigen by few. These oils act as potent photosensitizers on exposure to ultraviolet radiation triggering a lichenoid reaction at the dermoepidermal junction. In our study, the most common triggering agents encountered were topical mustard oil and hair dye application in 62% and 48% of the cases. Mustard oil contains allyl isothycynate, while hair dye contain PPD, both being potent photosensitizers. Other topicals included perfumes (24%), aftershave lotion (fitkari) (36%) and cosmetics (20%). These substances contain photosensitizers, such as musk ambrette, sandalwood oil, and bergamot oil, used in high-end perfumes, as well as rosemary and lavender oil. As for men, some colognes and aftershaves contain lime. There is already evidence in literature according to which these cosmetic products are known to cause or aggravate LPP as proved by patch-testing by several studies.\[[@ref8][@ref9]\] However, we could not perform the patch testing.

In our study, the commonest pattern of pigmentation was diffuse (56%) \[[Figure 1](#F1){ref-type="fig"}\] followed by reticular in 16% of the patients, followed by blotchy pigmentation in 12%. A total of 32% patients had multiple patterns of pigmentation. Follicular LPP was also noted in three patients. Flexural LPP also known as LPP inversus was found in 13 patients \[[Figure 2](#F2){ref-type="fig"}\]. It involves sites like axillae, groins, inframammary areas, and other sun-protected sites. It is more common in postmenopausal women. It can begin as violaceous papules and immediately transit to flat macules which follow the lines of cleavage.\[[@ref10]\] LPP at these flexural sites can be explained by the repeated friction in these areas leading to koebnerization, tight-fitted clothing, and also by the concentrated accumulation of topicals like mustard oil and perfumes/deodorants.\[[@ref11]\] Kanwar *et al.* reported that the pigmentation was diffuse in 77%, reticular in 10%, blotchy in 7%, and perifollicular in 6% of patients.\[[@ref2]\] Four of our patients had segmental/zosteriform pattern \[[Figure 3](#F3){ref-type="fig"}\]. This pattern may be explained by mosaicism determined during embryogenesis which determine cell populations with different immunological and antigenic properties.\[[@ref12]\]
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Only four of our patients were positive for hepatitis C. The prevalence of positive serology for hepatitis C virus is 60.6% in one study.\[[@ref13]\] The prevalence of hypothyroidism in India is 11%. Hypothyroidism was found in 22% of our patients. And 18 patients had preceding hypothyroidism (were already on thyroxine), while 4 were diagnosed during the work up for LPP. In a study by Karnet al. on LPP, 31.7% of the patients were hypothyroid.\[[@ref14]\] A positive association was found between hypothyroidism with diffuse LPP where the *P* value was \<0.001 \[[Table 2](#T2){ref-type="table"}\]. LPP has also been linked to autoimmune diseases such as vitiligo and lupus erythematosus. One of our patient had diffuse LPP, sparing the vitiligo lesions.\[[@ref15]\] Two of our patients had positive antinuclear antibody (ANA); however, they did not have any signs/symptoms of autoimmune disease. A total of 12 patients had a history of chronic urticaria, 24% had associated canities, two had a history of tubercular lymphadenitis, while three had pulmonary tuberculosis.

###### 

Association of hypothyroidism with type of pigmentation

  Type of pigmentation   Hypothyroidism absent (*n*=67)   Hypothyroidism present (*n*=33)   *P*          
  ---------------------- -------------------------------- --------------------------------- ----- ------ ---------
  Diffuse                21                               31.3                              28    84.8   \<0.001
  Blotchy                21                               31.3                              11    33.3   0.84
  Inversus               16                               23.9                              9     27.3   0.71

In our study, oral mucosa was involved in 8% of our patients and nail in 14%, while in a study by Bhat *et al.*, oral involvement was seen in 16.7% and nail changes in 23%.\[[@ref5]\] Involvement of palms and soles has been reported previously; however, none of our patients had palmoplantar involvement.\[[@ref16]\]

Conclusion {#sec1-5}
==========

LPP is now becoming a common disease in Indian population, and the cosmetic disfigurement that it leads to is an area of concern. It has a chronic course. Treatment can lead to stabilization of the disease, but the pigmentation is resistant and takes many months to years to fade off. All the patients should be advised to stop using mustard oil/henna/hair dye/after shave lotions and cosmetics. Hypothyroidism could be considered to be a disease associated with LPP; however, more studies with large population are needed to confirm the same.
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